Causality from the capital account (KA) 
Introduction
The Balance of Payments (BOP) accounts of almost all nations show large deficits or surpluses in the recent period of financial liberalization. Given the BOP identity, an imbalance in the current account (CA) is reflected in the capital account (KA) plus a change in reserves. Causality from the capital account (KA) to the current account (CA) can indicate disruption from these capital flows while the reverse can indicate smooth financing of the CA.
The economic literature does not provide a clear picture of the relationship. Nevertheless some studies suggest that for advanced economies causality runs from the CA to the KA so that capital flows finance the CA rather than aggravate it, while in developing nations, the causality is reversed 1 .
A current account deficit (CAD) allows much needed investment to exceed domestic savings for an emerging market. Causality from a KA component to the CA can imply that the component is used to finance a CAD. But it is also necessary to assess whether the financing is indeed used for investment. Various components of the KA, such as Foreign Direct Investment (FDI), Foreign Portfolio Investment (FPI) and 'debt flows' 2 can be expected to have differing impact on the CA and on investment. FDI is a more stable, long-term component while FPI and debt flows are relatively volatile, easily influenced by global risk factors 3 . The Indian post 1991 industrial policy reforms opened opportunities for foreign investment 4 in various sectors. All this has led to growing KA surpluses in recent years.
There have been periods when the CA also widened. This study, therefore, tries to analyze 1 See Yang (2008, 2012) . Studies that find differing directions of causality include Ersoy (2011) , Kim and Kim (2011) , and Lau and Fu (2011) . 2 These are the sum total of external assistance, external commercial borrowings (ECB), short-term trade credit, NRI deposits, FPI debt flows, and Rupee debt service. 3 Yan (2007) finds FDI to cause a CAD in case of Philippines and Canada while FPI causes a CAD for Mexico. 4 Recently India outpaced China and the US with FDI inflows of $31 billion in Jan-June 2015. Also, India jumped 16 notches to 55 among 140 countries in the World Economic Forum's Global Competitiveness Index that ranks countries on the basis of parameters such as institutions, macroeconomic environment, education, market size and infrastructure among others.
these broader aspects of the causal relationship between the two accounts for India for the time period 2000-01Q1 to 2015-16Q3.
Granger causality tests in a three-variable Vector Autoregression (VAR) indicate whether the prediction of one variable is significantly improved by including lags of other variable. In a first step, we check for any causality between the CA and the KA in the presence of investment. Second, we check for causality between the CA and the main components of the KA, viz. equity flows and debt flows, again controlling for investment. In a third step, the equity and debt flows are further disaggregated. We take FDI-equity 5 and FPI-equity as the disaggregated components of total equity flows and from debt flows we take the four major components of the total debt portfolio, namely FPI-debt flows, short-term (ST) credit, nonresidential Indian (NRI) deposits and External Commercial Borrowings (ECBs). So, we check for a total of nine causalities.
There is no extensive study on the causal relationship of disaggregated components of total debt flows on investment and the CA. The results have implications for financial and macroeconomic stability and for policy. A previous multivariate causality study of the CA and the KA for India (Garg and Prabheesh, 2015) included the real exchange rate. They did not find any causal relationship between the two accounts, but found FPI flows to affect the exchange rate and therefore the CA. Although FPI and equity flows are more volatile, a managed float with active foreign exchange intervention prevented persistent deviations from equilibrium real exchange rate in India. It is more important, therefore, to check for causality with investment as a control. We try to fill this gap.
The remainder of this paper is organized as follows: the next section presents a theoretical background. Section III provides some stylized facts giving an overview of the Indian BOP.
Section IV provides the dataset and the variables employed. Section V presents the methodology and Section VI the empirical findings. The last section concludes.
Theoretical Background
According to the BOP identity, the CA and the KA of a country (plus change in foreign exchange reserves) 6 have to be balanced ex post, implying that the deficits (or, surpluses) in the CA will have to largely match the net capital inflows (or, outflows). Various factors, however, determine the economic relationship between the two accounts.
Conventionally, CA is specified as a sum of net exports (X-M) and net income from abroad (R):
The basic macroeconomic aggregate demand equals supply identity is:
National income or production of a country, however, is:
GNP (Gross National Product) = Gross Domestic Product (GDP) + Net factor income from abroad (R)
From these identities we can derive another definition of current account balance as:
The difference between GNP and (C+G) is the level of personal and government savings S.
When domestic savings are lower (or higher) than the level of domestic investment, a country would, in the net, borrow from (or give credit) abroad to finance a deficit (or surplus) in the CA. For example, during periods of high investment demand, when domestic savings fall short, capital inflows from the rest of the world are required. These capital flows are a credit on the KA and will be matched by a deficit on the CA. inflows lead to currency appreciation net imports rise worsening the CA. If they are absorbed as reserves, however, the change in reserves leads to a corresponding change in the supply of money, raising domestic demand for non-traded goods, domestic prices, and again appreciating the currency. But the acquisition of reserves can be sterilized by sale of government securities.
To the extent capital flows raise investment and capacity, prices will need to rise less, and some expansion in money supply can be absorbed. A CAD equals net imports but also the excess of investment over savings. As incomes rise savings and imports will also rise, assuming constant propensities to save and to import. These leakages reducing domestic demand, are part of the adjustments that equate the CA to the excess of savings over investment, with causality running from exogenous shocks to demand components such as investment and exports and then to output and prices.
Both CA and the KA are therefore affected by similar exogenous factors such as domestic and foreign income, exchange rates and interest rates. But these exogenous factors differently impact components of the KA. For example, FDI is more stable and is influenced by longterm domestic fundamentals while FPI is relatively volatile and is determined by short-term aspects and speculative considerations. From an emerging market perspective, it is important to know whether the capital inflows to the economy adjust to changes in the CA (by financing the deficit of the domestic economy or that of foreign economies in case of surpluses) or rather lead to disturbances in the CA.
Some Stylized Facts of the Indian Economy
From independence till early 80's, India had a rather closed KA. External financing was mostly official aid on concessional terms. But in the 80's, widening CAD due to rise in oil prices, sharp depreciation of the rupee and increase in imports due to selective liberalization made the existing import substitution strategy unsustainable. Greater external sources of financing were required. For the time being India resorted to external commercial borrowings Since CA and KA are roughly mirror components of the BOP identity, this issue cannot be addressed by taking capital account at the aggregate level. Hence we take the CA disaggregated into net equity flows and net debt flows. Disaggregation is also useful to examine the effect of different components on GFCF which is itself a determinant of the CA.
We further disaggregate KA components into net FDI, net FPI, net ST credit, net NRI deposits and ECBs. Here, FDI and FPI reflect the equity (or, non-debt) components while the other three are debt components of the KA.
Data and Methodology
Only gross fixed capital formation (GFCF) is available quarterly so it is used as the We estimate the following system of equations:
The optimal lag length is m. The Zivot-Andrews test showed the presence of a structural break (mainly around the global financial crisis of 2008-09) in some of the KA components confirming plots of the indices, which also reflect the same. The results of Zivot-Andrews one-break test are reported in To control for the structural break(s), we introduce time dummies (as exogenous variables) in our VAR models. Also, we check for any co-integration existing between various series but we find no series to be cointegrated.
For each VAR model, we choose appropriate lag lengths according to the Akaike Information Criterion (AIC). 
Empirical Findings
Tables VIa-c presents the results of our analysis. There is no causality in any direction between the KA and CA or the main debt and equity components. But all the models of Table   VI show strong causality from GFCF to the CA, implying that investment widens the CAD, in line with theory. Both KA and CA affect GFCF, but equity and debt components do not (Table VIa) . On testing with components of KA, CA affects GFCF only in the presence of FDI and NRI deposits (Tables VIb, c). Of the KA and all its components only KA and FDI show one-way causality to the CA. Thus there is only indirect causality from KA to CA through FDI and its impact on GFCF.
There is no causality in any direction with net equity or net FPI equity flows, implying volatile equity flows neither deteriorate the CA nor contribute to investment (Tables VIa, b). There is unidirectional Granger causality from the CA to FPI-debt, and also to NRI deposits, but they were not causal for GFCF (Table VIc) . This suggests that certain components of net debt inflows were used to finance the CA, bridging gaps at short notice. Even so, they did not increase GFCF 10 . Of all the KA components, only FDI Granger causes GFCF (Table VIb) .
FPI and its components were expected to contribute to capital formation by deepening financial markets but the estimations do not find evidence of this.
Conclusion
We test for Granger causality between the CA and the KA and its various components in the presence of GFCF. Granger causality shows if changes or imbalances in one account help predict and therefore precede changes in the other account. To the extent KA or its components finance GFCF they make the CA sustainable as capacity is built for the future.
The relation of KA and each of its components with the CA and GFCF could differ. Use of disaggregated components of the KA also sidesteps possible spurious causality due to the BOP identity at the aggregate level. The results of this analysis can help us identify components of the BOP, which are critical for macroeconomic imbalances.
There is no direct causality in any direction between the CA and the KA. There are varying views on the impact of REER on net exports. Cheung and Sengupta (2013) find a strong and significant negative impact of REER appreciation on India's export share. Goyal (2015) finds export growth to be high even during appreciation of the REER. Veeramani (2008) finds that the degree of the (negative) association between REER and exports has declined since 2002 for the Indian economy, so that REER changes need not have a large effect on the CA.
the only KA component that affects investment, and a CAD that finances fixed investment is sustainable, as capacity expands. India must continue its careful phased opening of the KA account, until the domestic financial sector acquires sufficient depth to allow graduation to the developed country pattern where causality tends to run from the CA to the KA.
